esp@cenet — Bibliographic data 



Page 1 of 1 



ARTIFICIAL HEART VALVE AND METHOD FOR ITS MANUFACTURING 

Publication number: RU21 09495 (C1) 
Publication date: 1 998-04-27 



Classification: 

- international: A61F2/24; A61F2/24; (IPC1-7): A61 F2/24 

- European: 

Application number: RU199601 14601 19960719 
Priority number(s): RU199601 14601 19960719 

Abstract of RU 2109495 (C1) 

FIELD: medical engineering. SUBSTANCE: device has ring-shaped casing, cuff and locking member. 
The casing is manufactured from titanium and has two parts: titanium one and carbon-containing 
titanium surface. The latter isolates blood passing through the valve from negative physiological 
influence of metal. Carbon-containing casing surface is created by ion implantation of carbon into 
titanium. Method involves implanting carbon ions under the following conditions. Carbon ions 
implantation dose is not less than ions/cm . Pressure in the zone of casings to be implanted is not 
greater than 10 Pa. Temperature range for implanting the casings is 250-400 C. EFFECT: improved 
biocompatibility properties. 2 cl f 1 dwg 



Inventor(s): 



IOFIS NAUM ABRAMOVICH; KEVORKOVA REGINA ARKAD EVNA; SAMKOV 
ALEKSANDR VASIL EVICH; SIMAKOV ALEKSANDR IVANOVICH; KHARITONOV 
VLADIMIR PAVLOVICH; CHINENOV ALEKSANDR ALEKSANDROV 



Applicant(s): 



NAUM IOFIS A; KEVORKOVA REGINA ARKAD EVNA; SAMKOV ALEKSANDR 
VASIL EVICH; SIMAKOV ALEKSANDR IVANOVICH; KHARITONOV VLADIMIR 
PAVLOVICH; CHINENOV ALEKSANDR ALEKSANDROV 



Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/pubH^^ 5/8/2009 




09) RU (11) 



2 109 495 ( 3) C1 

A 61 F 2/24 



(51) MflK 6 



POCCHWCKOE AfEHTCTBO 
no flATEHTAM H TOBAPHbIM 3HAKAM 



< 12 > Oni/ICAHUE M3QBPETEHM51 K nATEHTY POCCMI^CKOM OEflEPALjMM 



(21), (22)3a*BKa: 96114601/14, 19.07.1996 

(46) flara ny6jiMKaL\nn: 27.04.1998 

(56) Ccbimu: RU, naTeHT, 2012284, kji. A 61 F 
2/24, 1994. 



(71) 3aflBMTenb: 

l/loqbwc HayM A6paMOBkiM, 
KeBopKOBa PernHa ApKaAbeBHa, 
CaMKOB AneKcaHAP BacvinbeBMH, 
CkiMaKOB AneKcaHAP HsaHOBWH, 

XapMTOHOB BnaAMMHp naBJIOBHH 

(72) H3o6peTaTe/ib: Hoqbvic HayM A6paMOBMH, 
KeBopKOBa PerMHa ApKaAbeBHa, CaMKOB 
AneKcaHAP BacmibeBMH, CuMaKOB AneKcaHAP 
HBaHOBMM, XapMTOHOB BnaAMMwp 

naBnoBMM , MuHeHOB AneKcaHAP AneKca h apob mm 

(73) naTeHTOo6naAaTenb: 
Hocfcmc HayM AGpaMOBMM, 
KeBopKOBa Peru Ha ApKaAbeBHa, 
CaMKOB AneKcaHAP BacvinbeBMH, 
CuMaKOB AneKcaHAP HBaHOBMS, 
XapMTOHOB BnaAHMHp flaBnoBiiH 



o 



(71) 3aflBHTenb (npoA ): 

HMHeHOB AneKcaHAP Ane Kca h Apo b m h 

(73) riaTeHTOoGnaAaTenb (npoA ): 

HuHeHOB AneKcaHAP AneKcaHAPOBMH 



(54) HCIC/CCTBEHHblfi KflAflAH CEPflUA M CnOCOB ETO M3rOTOBJlEHI4fl 



ro 



CD 
CD 



(57) PecjDepaT: 

l/lcnonb30BaHne: b Mepy\i\\AHe, KOHKpeTHee b 
ucKyccTBeHHbix KnanaHax cepAMa u cnocooax 
ero M3roTOBneHnn. CymHOCTb u3o6peTeHkm: 
ncKyccTBeHHbiM KnanaH cepALja coa©P>kvit 
KonbL\eo6pa3Hbi« Kopnyc, MaHweTy m 
3annpaioLMM^ aneMem\ Kopnyc BbinonHeH ki3 
TmaHa n coctout H3 AByx HacTetf: TwaHa w 
noBepxHOCTM M3 ymepoACOA©P>Kainero TUTaHa. 
nocneAHflfl M3oni/ipyeT npoxoA*LMyK> nepe3 
KnanaH KpoBb ot OTp^maTenbHoro 
c(3M3MonorMHecKoro B03AetfcTBHH Metanna. 



ymepoACOAepwamafl noBepxHOCTb Kopnyca 
co3AaHa hohhom niyinnaHTaqneM ymepoAa b 
TUTaH. Cnoco6 M3roTOBneHnn KnanaHa 
ocyu^ecranfleTcn nyTeM hohhoR HMnnaHramw 
ymepoAa b cneAyHDU^nx ycnoBwax: Aosa 
MMnnaHTaunn hohob ymepoAa He MeHee 
5 # 10 1 7 moh/cm 2 , AaBnem/ie b 30He 
pacnono>KeHMfl MMnnaHTupyeMbix KopnycoB He 
6onee 8 • 10' 3 l~la, TeMnepaTypHbifi Anana30H 
Ann KopnycoB npn HMnnaHTat4HM 250 - 450 °C. 
2 c.n. cp-ribi, 1 nn. 
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(54) ARTIFICIAL HEART VALVE AND METHOD FOR ITS MANUFACTURING 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
device has ring-shaped casing, cuff and 
locking member. The casing is manufactured 
from titanium and has two parts: titanium 
one and carbon-containing titanium surface. 
The latter isolates blood passing through 
the valve from negative physiological 
influence of metal. Carbon -containing casing 
surface is created by ion implantation of 
carbon into titanium. Method involves 
implanting carbon ions under the following 
conditions. Carbon ions implantation dose is 
not less than 5»10 17 ions/cm 2 . Pressure in the 
zone of casings to be implanted is not 
greater than 10~ 3 Pa. Temperature range for 
implanting the casings is 250-400 C. EFFECT: 
improved biocompatibility properties. 2 cl, 1 dwg 
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M3o6peTeHne othocmtca k MeA^HHe, 6onee 
toh ho k npoTe3aM opraHOB nenoBeKa, b 
nacTHoc™ k ncKyccTBeHHbiM KnanaHaM cepAi^a 
flpeAnaraeTCH HOBaa KOHCTpyKL^a 
HCKyccTBeHHoro KnanaHa cepAUa n cnoco6 
H3roTOBJieHWfl npeAno?KeHHoro KnanaHa. 06a 
npeAno>KeHMfl oxBaMeHbi eAHHbiM 
n3o6peTaTenbCKMM 3aMbtcnoM m HanpaBJieHbi Ha 
AOCTMKeHne eflUHoPi nenw. 

M3BecTeH cnoco6 n3roTOBneHn* npoTe30B 
opranoB MenoBeKa Ha ocHOBe TUTaHa, comacHO 

KOTOpOMy Ha nOBepXHOCTb TMTaHOBOW 3arOTOBKM 

HaHocHT o"nonoruHecKki coBMecTM Moe 
(6nocoBMecTMMoe) noKpbirne H3 ymepoAa 
nyTeM HarpeBa 3aroTOBKM b cm ecu 
ymepoflcoAep>Kainero w MHepTHoro ra30B. Hpn 
KOHTaiae noBepxHOCTM HarpeTOfl saroTOBKW c 
yrnepoACOAep>KainnM ra30M nocneAHHfl 
noABepraeTca nnponn3y - pa3naraeTCH c 
BbiAe^eHneM Hucroro ymepoAa 

(nupoyrnepoAa), KOTopbifi oca>KAaeTCfl tohkhm 
cnoeM Ha yKasaHHoi* noBepxHoc™. 
TepMOo6pa6oTKy BeAyT npn TeMnepaiype 760 - 
920°C b Te^eHne 5 - 30 mhh. 3tot cnoco6 
onwcaH b aBT. cb. CCCP N 755888. C 23 C 
9/00. OAHOBpeMeHHO b onucaHUM k yKa3aHHOMy 
aBT. cb. no cyiAecTBy pacKpbua m KoncTpyKqufl 
ncKyccTBeHHoro KnanaHa cepAi^a, 

n3roTOBneHHoro no onucaHHOMy cnocooy. 3Ta 
KOHCTpyKL^nn xapaKTepn3yeTCfl HannnkieM Ha 
noBepxHOCTM TMTaHOBoro Kopnyca (ocHOBbi 
npoTe3a) TOHKonneHOHHoro noKpbiTHfl M3 
ymepoAa. ("locneAHee nMeeT CBoefi qenbio 

nOBblLUeHUe M3HOCOCTOWKOCTH 

6nocoBMecTMMoro noKpbiTMfl, oho o6pa3yeTCfl b 
pe3ynbTaie npUMeHeHwa cnoco6a no 
yKa3aHHowy aBT. cb.. 

OAHaKo 3To M3o6peTeHne He Haiuno 
npaKTMMecKoro npWMeHeHHH b cb*3u c TeM, mto 
noKpbiTMe He o6naAaeT TpeoyeMOtf cTeneHbio 
maAKOCTH (LuepoxoBaTOCTn). RoBepxHOCTb 
Kopnyca wcnempeHa KaHanaMM pa3How rny6uHbi 
\a HeonpeAeneHHoPi reoMeipnn, mto wcitmoMaeT 
npMMeHeHne MCKyccTBeHHoro KnanaHa cepAL\a 
no Ha3H3HeHHio. TaKOM A^eKT HeM36e>KHO 

npMBeAeT K MHTeHCMBHOMy Tp0M6006pa30BaHMK> 

b opraHW3Me MenoBeKa. Kpowie Toro, OTAenbHbie 

OCTpOBa nOKpblTMfl, CB060AHbie ot AecfceKTOB, He 

o6naAaKDT maAKOCTbio - wiaTOBbie, mto 
AononHmenbHo cocTaBMT npMMMHy 

TpOM6oo6pa30BaHMfl. He ncKnioMeHO TaiOKe, mto 
nnenoMHbitf xapaKrep noKpbiTMfl MO)KeT 
npuBecTM b npoL^ecce MHoroneTHefl Harpy3KH 
nepeMeHHbiMn Kone6aHH*Mn k OTAeneHnio 
MacTM noKpbiTHfl c neTanbHbiMM nocneACTBunMM. 

5nn3Ko no cyTn M3o6peTeHne, 3amnmeHHoe 
naTeHTOM Pocchu N 2012284, Kn. A 61 F 2/24, 
1994. 

H3BecTHbi TaiOKe MCKyccTseHHbie KnanaHbi 
cepAi^a, Kopnyca KOTopbix BbinonHeHbi i^ennKOM 
H3 ymepoAa (nanpuMep, "MeAHH>K" r.rieH3a, 
Pocchh). 

OAHaKO 3TM KnanaHbi o6naAa»oT 
cymecTBeHHbiM HeAOCTaTKOM - yMeHbiueHneM 
npoxoAHoro ceMeHHfl KnanaHa Ha 3HaHWTenbHyK> 
BennMUHy. kt3-3a Manofi npOHHOc™ ymepoAa no 

CpaBHeHMK) CO CBepXnpOMHblM THT3HOM 

o6onoMKa Kopnyca yTonmaeTCfl. IIommmo 
yTonmeHHH ymepoAa u3roTOBWTenn KnanaHa 
BbiHy>KAeHbi AononHHTenbHO yKpenn^Tb KOpnyc 
MeTannnMecKMM KonbqoM, oAeBaeMbiM Ha 
Kopnyc cHapy>KM. CHMKeHne nnomaAH 
npoxoAHoro ceMeHun AOCTuraeT 1/3 none3HOM 
nnou^aAn, cneAOBaTenbHo, Kflfl cucTeMbi 

COOTBeTCTBeHHO CHMKaeTCR. 
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CymHocTb M3o6peTeHMfl 3aicnioMaeTCfl b tom, 
mto BepxHn^ cnotf (noBepxHocTb) Kopnyca 
KnanaHa coAep>KHT aTOMbi MMCToro ymepoAa, 
o6pa30BaHHbie hohsmh ymepoAa, 

UMirnaHTupoBaHHbiMn b Kopnyc KnanaHa H3 
BHeujHero ncrroMHUKa. 

Ha MepTe>Ke noKa3aHa b o6u^eM bma© 
KOHCTpyKMHfl Kopnyca KnanaHa He3aBMCMMO ot 
KOHKpeTHbix qbopM, rAe 1 - Kopnyc; 2 - 
BbiHOCKa; 3 - nepBaa 30Ha MMnnaHTai^nn; 4 - 
BTopafl 30Ha nMnnaHTaunn, 

xapaKTepn3yK5u^a«cn MaKcuManbHOM 
KOHi^eHTpaqneM ymepoAa; 5 - TpeTbn 30Ha 
MMnnaHTaunki, xapaKTepn3yjoiAaflCfl 
KOHL^eHTpai^Mevi, nnaBHO y6biBa»ometf Bmy6b 
cy6cTpaTa Kopnyca; 6 - Teno Kopnyca. 

Han6onee HacwiAeHHo^ coAepwaHueM 
ymepoAa 30hom ABn«eTc« sona 4. H3MeHHH 
ycnoBMn MMnnaHTaqnM, 30Hbi mojkho 
nepeMemaTb no rny6nHe npoHUKHOBeHns nx b 
Teno Kopnyca, cryu^aTb w pa3pe>KaTb. 

TexHUMecKMM pe3ynbTaTOM flBnaeTcs 
co3AaHne b cocTaBe Kopnyca KnanaHa 
(ocHOBHOfi n caMOM KpynHoC^ A^Tann 
MCKyccTBeHHoro KnanaHa cepAL^a) 

6nocoBMecTHMO^, maAKoC^ noBepxHOCTM, 
HeoTAenMMOVi ot Hero m cocTaBnflHDmefi c hum 
eAUHoe i^enoe. YKa3aHHafl noBepxHocTb 
n3onnpyeT npoTeKaraiuyjo Mepe3 KnanaH KpoBb 
ot MeTannnMecKov^ (b a3hhom cnyMae - 
TMTaHOBOM) noBepXHocTH Kopnyca, 

OKa3biBa»OLi4eM OTpnuaTenbHoe 
45M3nonornMecKoe B03Ae^cTBne Ha Hee. 

OAHOBpeMeHHO noBbiiiiaeTCfl A°n ro b en h oct b 

H Knfl CUCTeMbl 3a CMeT CHH>KeHHH TpeHMfl 

Me>KAy noABM>KHbiMM sneMeHTaMM KnanaHa - 
KopnycoM m 3annpaK>LL^MM sneMeHTOM. 

riocTaaneHHafi i^enb AOCTuraeTCfl 
ncnonb30BaHneM MeTOAa hohhom MMnnaHTaL^nn 
hohob ymepoAa b TMTaHOBbiM Kopnyc 
MCKyccTBeHHoro KnanaHa cepAMa. MoHHafi 
MMnnaHTai^Mfl - sto TexHonornMecKM \a npoi^ecc, 
no3BonflKDimiCi co3AaBaTb b noBepXHOCTHbix 
o6nacTfix o6pa6aTbiBaeMbix MaTepnanoB cnon c 

Tpe6yeMblMM CBOMCTBaMU, 3a CMeT 

KOHTponHpOBSHMfl OHeprMM M AC3bl o6nyMeHMA. 

3ap«>KeHHafl MacTnua, ABurancb b cpeAe, 
ncnbiTbiBaeT MHoroKpaTHoe ynpyroe pacce^Hne 
Ha HApax aTOMOB n MHoroKpaTHO 
B3aMMOAeMCTByeT C aTOMHblMH sneKTpOHaMH, 

Tepwn cbok) OHeprnfo. CoBOKynHocrb stmx AByx 
buaob cTonKHOBeHnPi qbopMnpyeT 

SHepreTkiMecKUM n yrnoBoCi cneiap MacTMi^. B 
pe3ynbTaTe MHoroKpaTHoro pacce^HMfl nacTHMbi, 
ABMrancb b cnoe Beu4ecTBa oahov^ m to^ >Ke 
ToniAMHbi, npoxoA^T pasHbiM nyTb, nosTOMy 
Aa>Ke 6e3 yneTa 0nK)KTyai4MPi sHeprnn MacTnqbi 
Ha oahoCi m Tofi >Ke rny6nHe 6yAyT HMeTb 
pa3nnMHyio 3Heprnio. 3to npMBOAUT k 
onpefleneHHOMy AononHHTenbHOMy pa36pocy no 
rny^MHe npoHUKHOBeHnq b BemecrBO. 

fny6nHa npoHMKHOBeHun noHa b BemecTBO 
xapaKTepn3yeTcn npoGeroM. ripocfcw™ 
pacnpeAeneHUA KOHi^eHTpat^nn BHeApeHHbix 
mohob onpeAenflioTCfl xapaicrepoM 
pacnpeAeneHMfl cpeAHHX HopManbHbix 
npo6eroB no rny6nHe o6nyneHHoro cno«. 

B3anMOAeMCTBne noHa c aTOMaMM MMiueHU 
hocut cnyMaPiHbi^ xapaiaep. 

MoHOSHepreTMMecKMpi nyMOK mohob nocne 
npoxo>KAeHMfl HeKOToporo ono9\ BemecTBa 
npno6peTaeT AncnepcuK? no SHeprn^M. B 
pesynbTaTe MacTb hohob npoxoA^T nonoBMHy 
CBoero nyTM 6e3 3aMeTHbix noTepb sHeprnn m 
npoHUKaeT Ha 3HaHMTenbHyK5 rny6MHy. 
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flynoK mohob, nona^afl b BemecTBa, b 
KOTopbix aTOMbi pacnpeAeneHbi HeperynapHo, 
ncnbiTbiBaeT cnynaMHbie cTojiKHOBeHMH c 
aTOMawiH, n pacnpeAeneHne npo6eroB 
onncbiBaeTCfl aaxoHOM pacnpeAeneHMfl 
cnynaiiHOM BenMHMHbi. 

MMnnaHTaqnn MOHaMM yrnepofla TMTaHOBbix 
KopnycoB KnanaHOB cepAUa c npMcyiAetf mm 
reoMeTpuMecKof^ qbopMOtf ABnaeTCfl npMMepoM 
TaKoro BHeApeHnq. 

B 3TOM cnynae, npocfwnb pacnpeAeneHMH 
BHeApeHHbix mohob onucbiBaeTca KpMBOM 
Taycca 



-exp 



fx-R 



IT 



<1> 



rAe N - cywiMapHoe KonnMecTBO BHeApeHHbix 
mohob; 

Rp - cpeAHH^ HopwianbHbiCi npo6er woHa b 
MMiueHu; 

A Rp - cpeAHeKBaApaTkMHoe OTKnoHeHns 
cpeAHero HopManbHoro npo6era HOHa. 

MaKcuMyM KOHueHTpai^MH npMMecM b 
OTJiHMuie ot cnynaa BBeAeHMfl ee wieTOAOM 
AMcfc>ct>y3MM 3aneraeT He Ha nosepxHoc™, a Ha 
my 6m He x = R p : 

C ma x=0,4N/ A Rp (2) 

Kpoiwe Toro, Ha pacnpeAeneHne 

KOHL4eHTpai4MM BHeApeHHblX MOHOB OKa3blBaK)T 

BnnflHue n Apyne MexaHW3Mbi B3anMOAeMCTBMfl. 

B pacciviaTpMBaeMOM TexHonon/inecKOM 
npoi^ecce mohhom MMnxiaHTai^nn 3a cneT 
TopMoweHHFi mohob b o6pa6aTbiBaeMbix 
H3Aennnx nponcxoAUT nx pa3orpeB, KOTopbitf 
noAA©P>KHBaeTCfl ao OKOHHaHMfl HMnnaHTai4HM, 
TeM caMbiM o6ecneMMBafl npoi4ecc 
TepMOAHC(DCt5y3HM BHeAP^eMbix mohob Bmy6b 
MaTepMana KopnycoB KnanaHOB cepAUa. 
SHeprvm mohob ymepoAa, a TaiOKe B/iM^HMe 
TeMnepaTypHoro scfxfjeKTa onpeAenaioT rny6MHy 

M3KCH Ma/1 bHOM KOHL^eHTpai4MM HpMMeCM. 

Oahmm M3 npMMepoB npMMeHeHMfl 
paccMaTpMBaeMoro cnoco6a HBnfleTCfl 
TexHonorMMecKM^ pe>KMM MOHHO-nyneBoPi 
oopaooTKM KopnycoB, npM KOTOpOM 
MMnjiaHTai^Mn npoBOAMTca b rpynnoBOM pe>KMMe 
(HanpuMep, Ha BpamajomeMCfl 
MHoronosMi^MOHHOM KapycenM) mjim 

MHAUBMAyanbHOM. MMn/iaHTaL^Mfl mohob 
ymepoAa npoBOAMTcn b ycnoBMax BbicoKoro 
BaKyyMa 5.10" 4 - 2.10 -4 na b soHe 
pacnono>KeHMfl MMnnaHTMpyeMbix KopnycoB. C 
L\enbio coxpaHeHMfl MMCTOTbi npcmecca pa6oTaTb 
npM AaBiieHMflx Bbiiue 8-10 " 3 lla He 
peKOMeHAyeTca. OnpeAeneHO MMHMMaribHoe 
noporoBoe 3HaneHMe ao3w MMn/iaHTat^MM mohob 
ymepoAa 5.1 0 17 moh/cm 2 , HM>Ke KOToporo 
npMMeHeHMe onMCbiBaeMoro cnoco6a He 

SQbCfceKTMBHO. C yneTOM COXpaHeHMfl 
Cf)M3MKO-MexaHMHeCKMX CBOMCTB KOpnyCOB M 
OCfcxfceKTMBHOrO flMCt)C{)y3MOHHOrO npOHMKHOBeHMfl 
B HMX MMHJiaHTMpyeMblX MOHOB, OnTMManbHblM 

TeMnepaTypHbiM A"ana30HOM Ann KopnycoB npM 
MMnnaHTai^MM ABnaeTCfl 250 - 450 °C. 

flocTOMHCTBOM Mcnonb30BaHMR TaKoro 
TexHonorMHecKoro npoLjecca, kbk MOHHaa 
MMnnaHTai^Mfl, ABnaeTCfl OTHocMTeribHO HM3Kafl 
SHeprMfl BHeAP^eMbix mohob m TeMnepaTypa 
o6paoaTbiBaeMbix M3AenMM\ KaK pe3ynbTaT 
3Toro - oTcyTCTBMe McnapeHMfl, pacnuneHMH m 
pa3no>KeHMfl noBepxHOCTHoro cnoa, hto, b cbokd 
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onepeAb, o6ecneHMBaeT HeM3MeHHOCTb 
reoMGTpMMecKMX xapaKTepucTMK 
o6pa6aTbiBaeMbix KopnycoB, a raioKe ynyHiuaeT 
noKa3aTeriM conpoTMBneHMfl ycTanocTHOMy 
pa3pyujeHMKD. OAHOBpeMeHHO c stmm pewaeTCH 
npob/ieMa co3AaHMfl ycnoBMM" MaKCMManbHofi 
coBMecTMMOCTM MCKyccTBeHHoro KnanaHa 
cepAua c TKaHbK) cepfli4a m nna3Mofi HenoBeKa 
BcneACTBMe o6pa30BaHMfl noBepxHOCTHoro cnofl 
b Kopnyce c 6onbUJOM KOHL4eHTpai4neM ymepoAa. 

OcoSeHHO saxHO, hto MMnnaHTauMH mohob 
ymepoAa b Kopnyc KnanaHa cymecTBeHHo 
ynyMLuaeT KanecTBO noBepxHOCTM Kopnyca, 3a 
cneT M3BecTHoro 3c(x4)eKTa MOHHOM nOJlMpOBKM, 
mto ycMiiMBaeT TpoM6ope3ncreHTHOCTb KnanaHa, 
coxpaHflfl npM stom noxiHocTbK) HananbHyio 
reoMeTpMK) Kopnyca. 

Ha nepTewe noKa3aH xapaicrep 
pacnono^ceHMfl 30H BHeApsHMn mohob ymepoAa. 
3Aecb we BMAeH HenneHOHHbiM xapaiaep 
noBepxHOCTM, T.e. HeoTAenneMbitf. 

TaKMM 06pa30M, OTnMHMRMM M 

npeMMymecTBaMM npeA/iaraeMoro 

McxyccTBeH Horo KnanaHa cepflLja m cnocoSa era 

M3rOTOBfieHMfl, ABnflMDTCfl: 

1 . flpMMeHeHMe M3BecTHoro cnoco6a mohhoJi 
MMnnaHTai^MM MaTepManoB, HanpMMep, b 
sneKTpoHMKe (ah« MOAMqbMKaqMM 

QbM3MKO-XMMMHeCKMX CBOMCTB npM6opOB), B 

HeM3BecTHO^ o6nacTM, a MMeHHO b MeAMi^MHe, 
KOHKpeTHO b MCKyccTBeHHbix KnanaHax cepAUa. 

2. BnepBbie b mmpobo^ mbamumhckom 
npaKTMKe npeA/iaraeTCfl MOHHaw MMnnaHTai4M« 
ymepoAa b tmt3h. 

3. MoHHa« MMnnaHTai4M« ymepoAa b TMTaH 
nosBonMna cosAaTb noBepxHOCTHbiM cno« 
ymepoAa b TMTaHe, cocTa Bn r kou^m m c hmm oaho 
He- pa3AenbHoe m h e ot Aen m m oe i^enoe, T.e. 

06LqyK) KOHCTpyK14MK>. 

4. Bo m 6a pam po b Ka MOHaMM ymepoAa 
TMTaHOBO^ noBepxHOCTM AonoriHMTenbHo 
nosbicMna maAKOCTb noBepxHOCTM Kopnyca. 
HoBoe 3flecb - MOHHan nonnpoBKa yrnepoAOM. 

5. npeAno>KeHHan ko h ct py K14M a 
MCKyccTBeHHoro KnanaHa cepAi-ia m cnoco6 
M3roTOBJieHMfl KnanaHa npMBeriM k noBbiiueHMK) 
TpoM6ope3MCTeHTHocTM wianana 3a cneT 
6MocoBMecTMMOCTM ymepoAa c KpOBbto, 

nOBblLUeHMK) Kllfl CMCTeMbl, yBenMHeHMK) 

AonroBeHHOCTM KnanaHa 3a cneT yMeHbujeHMH 
noTepb Ha TpeHMe Me>KAy KMHeMaTMHecKM 
CB^3aHHbiMM sneMeHTaMM, o6e noBepxHOCTM 
KOTopbix yrnepoACOAep>KaL4Me. 

OopMyna M3o6peTeHHfl: 

1. HcKyccTBeHHbiM KnanaH cepAL^a, 
coAep>KaLJ4MM TMTaHOBbiM Kopnyc c 
ymepoACOAepxaunMM noBepxHOCTHbiM cnoeM, 
3aKpenneHHy»o Ha HeM MaH>KeTy m 3anMpatoiAMM 

SneMeHT, OTnMMaKDLAMMCfl TeM, HTO 

ymepoACOAepxaLi^MK noBepxHOCTHbiM cnoCi 
Kopnyca BbinonHeH MeTOAOM mohho^ 
MMnnaHTai4MM c o6pa30BaHMeM HepaspbiBHOM 
cbh3m c MaTepManoM Kopnyca m 
npeACTaBnmoLi^M^ OAHy o6u\y\o KOHCTpyKi^MK) c 
pa3MbiTOM" no rny6MHe Tena Kopnyca rpaHMi^eM 
ymepoAa m TMTaHa. 

2. Cnoco6 MsroTOBneHMfl MCKyccTBeHHoro 
KnanaHa cepAMa nyTeM 3aKpenneHM« 
3anMpaioiAero sneMeHTa b npoxoAHOM ceneHMM 
Kopnyca c B03MO>KHOCTbio nepeKpbiTMfl m 
co3AaHM^ yrnepoACOAepxamero 
noBepxHOCTHoro cnon Kopnyca, BbinonHeHHoro 

M3 TMTaHa, OTnMHaKDIAMfiCfl TeM, HTO 

noBepxHOCTHbiM cnoM BbinonneH mctoaom 
mohho^ MMnnaHTai^MM c nepeMeHHotf 
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nnoTHocTbK) pacnpeAeneHMfl mohob ymepoAa 
no rny6MHe c OAHOBpeMeHHofi i/iohhoA 
noriMpoBKoti noBepxHoc™ npoxoAHoro ceneHun 
Kopnyca, a HMnnaHTaqmo hohob ymepoAa 
npoBOAflT npn ycnoBMflx: Aoaa MMnnaHTaL^nn 



mohob ymepoAa He MeHee 5 • 10 17 uoh/cm 2 , 
AaBneHne b aoHe pacnono>KeHHfl 
MMn/iaHTMpyewbix KopnycoB He 6onee 
8 • 10" 3 (la, TeMnepaTypHbiM A^ano30H Ana 
KopnycoB npn MMnnaHTaunn 250 - 450°C. 



10 



15 



20 



25 



o 



30 



to 

<7> 



35 



40 



3 



ro 



45 



CO 
CD 



50 



55 



o 



50 



-7- 



